Development of a Fluorescence in Situ Hybridization Probe for Detecting IKZF1 Deletion Mutations in Patients with Acute Lymphoblastic Leukemia.
Intragenic deletion of IKZF1 is a recurrent genomic alteration in acute lymphoblastic leukemia. The deletions are mediated by illegitimate variable(diversity)joining recombination via cryptic recombination signal sequences (RSSs). We developed a fluorescence in situ hybridization (FISH) probe set that can detect any type of IKZF1 deletion, including the commonly deleted exon 4 to 7 region. The probe set consists of a designed probe for the commonly deleted region (Cy3; red) and a bacterial artificial chromosomes clone probe for detecting the 3' flanking region (Spectrum Green). Intact IKZF1 showed a fusion signal, and the deleted allele showed loss of the red signal (0R1G1F). The FISH probes worked correctly for human leukemic cell lines and clinical samples. One case showed an atypical break-apart signal (1R1G1F). Inverse PCR of the case revealed rearrangement of the excised IKZF1 fragment into a legitimate RSS site at Ig κ on chromosome 2, suggesting a pathogenic role of this recombination-activating gene 1/2-mediated event. In this study, we established FISH probe detecting IKZF1 deletion in a quick, quantitative, and cost-effective manner, and the results provided a novel insight into B-cell receptor editing by rearrangement of a cryptic RSS-mediated genomic fragment in acute lymphoblastic leukemia pathology.